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“MOBILITY” FOOTWEAR REDUCES DYNAMIC LOADS IN
SUBJECTS WITH OSTEOARTHRITIS OF THE KNEE
N. Shakoor, R.H. Lidtke, M. Sengupta, R. Trombley, J.A. Block
Rush Medical College, Chicago, IL
Purpose: Dynamic joint loading is important in the pathophysi-
ology of osteoarthritis (OA) of the knee, and the prevalence and
progression of knee OA are known to be associated with high dy-
namic loading. We have previously demonstrated that in subjects
with OA of the knee, walking barefoot signiﬁcantly decreases
peak knee loads compared to walking with standard walking
shoes (Arthritis Rheum 54:2923, ’06). These results suggest a
potential biomechanical advantage of “natural foot mobility” for
lower extremity joint loading. Subsequently, we designed a shoe
to incorporate essential features of natural foot motion. Here,
we compare both peak and overall knee loads when walking
with this “mobility” shoe compared to walking with conventional
walking shoes.
Methods: Thirty-one subjects with radiographic and symptomatic
knee OA underwent gait analyses using an optoelectronic cam-
era system and multi-component force plate. Subjects were
evaluated for gait while 1) wearing a “mobility” shoe, designed to
provide maximum foot ﬂexibility and motion and 2) wearing their
self-chosen conventional walking shoes. Subjects walked at their
normal walking speed, and comparisons were performed on runs
matched for speed. The primary endpoints for the study were
gait parameters that reﬂected the extent of medial compartment
knee loading and included the peak external knee adduction
moment (PAddM) and the adduction angular impulse (AddImp).
The PAddM is the external adduction moment of greatest mag-
nitude during the stance phase of the gait cycle. The AddImp
is the integral of the knee adduction moment over time and has
recently been shown to be more sensitive than the PAddM in
predicting the radiographic severity of medial compartment knee
OA. Paired t-tests were used to compare differences in these
parameters during the two footwear conditions.
Results: 27 females and 4 males were evaluated, with mean age
(±SD) of 61±11 years. There were no signiﬁcant differences in
speed during the walking conditions (1.16 ± 0.23 vs 1.15 ±
0.25 m/sec, p=0.842). There was an 8% reduction in the PAddM
(2.73±0.76 vs 2.51±0.80 %BW*ht, p<0.001) and a 7% reduction
in the AddImp (0.96±0.45 vs 0.89±0.45 %BW*ht, p<0.016) with
the “mobility” shoe compared to subjects’ conventional walking
shoes.
Conclusions: This study demonstrates that a shoe designed to
incorporate the biomechanical advantages of barefoot walking ef-
fectively reduces dynamic knee loads during gait. In light of these
ﬁndings, closer examination of the design and biomechanical ef-
fects of modern footwear on the prevalence and progression of
lower extremity OA is warranted.
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INDIRECT COMPARISON OF CLINICAL EFFICACY
ACROSS COCHRANE REVIEWED PHYSIOTHERAPY
INTERVENTIONS FOR PATIENTS WITH
OSTEOARTHRITIS:A META-ANALYSIS WITH MIXED
TREATMENT COMPARISONS
H. Lund Sr., R. Christensen Sr., H. Bliddal
The Parker Institute, Frederiksberg, Denmark
Purpose: There have been numerous of systematic reviews
of interventions designed to diminish pain and improve func-
tion for patients with OA, but the comparable effectiveness of
such interventions is unclear. To assess the clinical efﬁcacy of
physiotherapeutic (PT) modalities and interventions available in
library of Cochrane reviews, on the pain and disability in patients
with osteoarthritis (OA), applying data from published systematic
Cochrane reviews of RCTs.
Methods: The Cochrane Library was searched for Cochrane
reviews considering patients with OA and different physiothera-
peutic interventions with the aim of reducing pain, and disability.
A meta-regression analysis was applied, for the mixed treatment
comparisons, applying the individual study’s standardized mean
difference (SMD) as outcome measure, for pain and disability,
respectively. The statistical random-effects model was based on
a restricted maximum likelihood (REML), mixed-effects model
procedure with intervention as ﬁxed- and trial as random-factor,
respectively. The within study variance was considered known
for each published RCT, based on the explicit SD’s presented in
each of the original Cochrane reviews. A negative SMD favors
the intervention on trial.
Results: The search with “osteoarthritis” in the title resulted in
35 reviews. Reasons for exclusion was protocols (K=12), phar-
macological treatments and surgery (K=15), withdrawn (K=1)
and 1 study compared two different kinds of treatment (K=1).
Thus, 6 Systematic Cochrane Reviews were included in the
meta-regression model (patients included, N= 3,016): Lateral
wedged insoles (LWI, pain k=1; disability k=1), electromagnetic
ﬁeld therapy (EMF, pain k=2; disability k=2), exercise (EXE, pain
k=17; disability k=18), ultrasonic therapy (UST, pain k=1; dis-
ability k=0), thermotherapy (THT, pain k=1; disability k=1), and
transcutaneous electrical nerve stimulation (TENS, pain k=6, dis-
ability k=1). Based on the indirect meta-analysis we were able to
rank these 6 mutually independent interventions according to the
published efﬁcacy on pain; data are presented in descending ef-
ﬁcacy (SMD) order with the corresponding p-value: EMF (SMD:
-1.13, p=0.003); THT[cold] (SMD:-0.69, p=0.21); TENS (SMD:
-0.45, p=0.003); EXE (SMD: -0.43, p=0.0001); LWI (SMD: 0.31,
p=0.45); UST (SMD: 0.43, p=0.34). According to the published
efﬁcacy on disability: THT[cold] (SMD: -1.96, p<0.0001); EMF
(SMD: -0.81, p=0.002); TENS (SMD: -0.60, p=0.08); EXE (SMD:
-0.34, p<0.0001); LWI (SMD: 0.30, p=0.24).
Conclusions: Based on this mixed treatment comparison, we
provide quantitative evidence-based efﬁcacy ranking of the PT
interventions currently available as an updated Cochrane review.
Based on the reported pain and disability reduction, it is highly
evident (p<0.0001) that exercise therapy does beneﬁt the patient;
although not necessarily with the largest magnitude of efﬁcacy.
Of the other therapies tested, both EMF and TENS showed a
relevant effect size of moderate statistical signiﬁcance (p=0.003
respectively p=0.03) on pain. In addition, THT and EMF showed
a clinically relevant effect size on disability reduction (p<0.0001
respectively p=0.002). The present indirect-comparison provide
the clinician a review of the modalities to choose, accordingly
LWI, UST might not be effective in the treatment of osteoarthritis.
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IS WHOLE-BODY VIBRATION (WBV) EXERCISE OR WBV
EXERCISE COMBINED WITH BALANCE EXERCISE IN
FEMALE PATIENTS WITH OSTEOARTHRITIS IN THE
KNEE A POTENTIAL REHABILITATION INTERVENTION?
J. Aaboe1, T. Trans2, H. Lund1, M. Henriksen1,
R. Christensen1, B. Danneskiold-Samsø1, H. Bliddal1,
B. Kiens2
1The Parker Institute, Frederiksberg Hospital, Copenhagen,
Denmark; 2Institute of Sports Science (August Krogh Insitute),
Copenhagen, Denmark
Purpose: To assess the effect of whole-body vibration exercise
on muscle strength, proprioceptive acuity, and balance in female
patients with knee osteoarthritis (KOA).
Methods: This study was a singleblinded, randomised, con-
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trolled trial. Fifty-two female patients diagnosed with KOA accord-
ing to the American College of Rheumathology (Age: 60.4±9.6
years [mean ± SD]) were randomly assigned to 8 weeks of
WBV-exercise on either a stable platform (VibM; n=17 [Age:
61,5±9,2]), a WBV- balanceboard (VibF; n=18 [Age: 58,7±11,0]),
or no exercise (Control; n=17 [Age: 61,1±8,5]). WBV-exercise
was performed twice a week with (a progressively) increasing
intensity (frequence range 24–30 Hz, amplitude 2–4 mm exer-
cise time 3–12 min). Statistical analyses were performed using
ANCOVA. Outcome measures were muscle strength, joint posi-
tion sense (JPS), threshhold of detection of passive movement
(TDPM), and balance performance.
Results: At baseline, there was no difference between groups
with respect to age, height, weight or BMI. Forty-four women
completed the WBV-exercise programme (total dropout; n=8 ≈
16%) (VibM; n=14, VibF; n=14 and controls; n=16). Of 16 pos-
sible exercise-sessions the VibM-group completed 86% and the
VibF-group completed 83%. After the intervention, VibM per-
formed knee-extension and -ﬂexion better for isokinetic peak
torque and total work compared to no WBV-exercise. The same
was apparent on isometric knee-extension where VibM per-
formed signiﬁcantly better compared to no WBV-exercise. For
proprioceptive acuity (TDPM) VibF showed a signiﬁcantly better
performance, while there was a tendency for VibM to perform
better compared to no WBV-exercise. There was no WBV-effect
on balance and joint position sense (JPS). No adverse effects
were observed.
Conclusions: In women with KOA a WBV-exercise regime on
stable platform improves muscle strength, while WBV-exercise
on balance board increases proprioceptive acuity. We believe
that WBV-exercise is a time-saving, effective and safe method
for rehabilitation of women with KOA.
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HISTOLOGICAL AND BIOMECHANICAL EVALUATION OF
THE ARTICULAR TISSUE REPAIR TREATED WITH
PLASMA RICH IN GROWTH FACTORS. EXPERIMENTAL
STUDY
C.I. Serra1, C. Soler2, J. Carrillo1, J. Sopena1, I. Bermejo3,
M. Rubio1, J.I. Redondo1, R. Cugat4
1UCH-CEU, Valencia, Spain; 2Centro de Investigación Principe
Felipe, Valencia, Spain; 3IBV, Valencia, Spain; 4Artroscopia GC,
Barcelona, Spain
Purpose: The objective of this work is to value the application of
plasma rich in growth factors (PRGF), on the repair of this tissue
to analyse its histological and biomechanical characteristics
Methods: Thirty-six Californian rabbits were divided in 3 groups
based on the treatment that they would receive (physiologic
saline serum -PCB-, activated plasma rich in growth factors -
PRGF- and healthy cartilage -CTR-). At the same time, they
were subdivided in two subgroups based on the time of study (5
postsurgical weeks -16s- and 8 postsurgical weeks -19s-). The
PRGF and PCB rabbits were subjected to a complete thickness
chondral defect in the medial femoral condyle of both knees.
After this, the therapeutic inﬁltrations were begun according to
the protocol established for each group. At the end of the study
period, the samples were obtained for their histological and
biomechanical analysis.
The samples destined for biomechanical study were put under
indentation assays, where direct values were obtained: instanta-
neous and equilibrium load; and other indirect ones by means of
the application of an elastic-linear mathematical model: Poisson’s
coefﬁcient, Young’s modulus and Shear’s modulus.
The histological study was made, ﬁrst, with a macrocospic anal-
ysis by means of the application of a semiquantitative scale.
Then, to make a microscopic study, the tissue repair sections
were stained with Hematoxiline-Eosin and Safranine O, where
we studied the cellular nature, the aspect of the extracellular
matrix and the occupation of the tissue repair on the defect.
Results: The histological study concluded that, the tissue repair
of PRGF and PCB groups, have similar characteristics with
ﬁbocartlilaginous tissue; and the biomechanical behaviour of all
samples were as the tipical viscoelastic material.
With this work, we have been able to verify that this method is
able to value mechanically the behaviour of the cartilage and the
articular tissue repair in this species, observing how the applica-
tion of PRGF shows an evolutionary tendency, of the mechanical
behaviour and of the histological characteristics, similar to the
healthy immature cartilage; while with the physiological saline
serum application, the tendency was inverse to that shown by
CTR and PRGF group.
Conclusions: We can conclude that the activated PRGF appli-
cation in complete thickness condral defects, produces a tissue
repair with a clear tendency to obtain similar histological and
biomechanical characteristics as healthy cartilage.
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EFFECTS OF PASSIVE MOTION ON OA CARTILAGE
DEPEND UPON THE EXTENT OF CARTILAGE DAMAGE
B. Rath, P. Ahuja, P. Pereira, J. Deschner, M. Ferretti,
S. Agarwal
The Ohio State University, Columbus, OH
Purpose: Articular cartilage degeneration is the most consis-
tently observed feature of osteoarthritis (OA). Animal and human
studies have shown that various forms of exercise inﬂuence the
course of the disease in different ways. Our objective in this study
was to examine the early changes in osteoarthritic lesions of var-
ious grades in response to joint mobilization to investigate how
exercise helps osteoarthritic cartilage by examining whether: (1)
biomechanical signals suppress proinﬂammatory gene induction
observed during cartilage pathologies, and (2) there is a rela-
tionship between the extent of cartilage damage and effects of
joint mobilization.
Methods: New Zealand white female rabbits (14 - 16 wks old;
n=40) were anesthetized and osteoarthritis induced by a medial
parapatellar incision of anterior cruciate ligament (ACL). After 4
weeks of ACL transection, the right rabbit knees (n=5/group)
were stabilized and subjected to passive motion (PM) (45
sec/rotation) for 2x2h, 4h, 2x4h or 8h/day for 5 days while
left knees were immobilized (IM) for same period of time/day for
5 days. Subsequently, the transverse blocks of articular cartilage
and subchondral bone were processed and examined to classify
histopathologies according to Pritzker et al 2006. In parallel the
presence of proinﬂammatory genes cyclooxygenase-2 (COX-2),
matrixmatelloprotease-1 (MMP-1), and interleukin-1 beta (IL-1b)
was examined in sections by immunohistochemistry. Quantitative
analysis of immunohistochemistry was performed by Apotome
software (Zeiss).
Results: The results revealed that ACL transection induced
grade 1 to 2 lesions on the lateral surface of the lateral femoral
head (LFH), along with grade 3 and 4 lesions on the middle
areas of LFH. Rabbit knees exposed to 4hr/day of CPM or
IMM exhibited similar damage in both knees subjected to PM
and IM. However, immunohistochemistry revealed that in areas
of grade 1 or 2, 22.7% (Fig. 1) fewer IL-1beta positive cells,
27.94% fewer COXII positive cells, and 37.01% fewer MMP-1
positive cells were present as compared to the knees exposed
to IMM. The areas of cartilage with grade 3 or 4 damage did
not reveal differences in the number of cells positive for above
proinﬂammatory mediators, irrespective of their exposure to PM
or IM. Next examination of time dependent effects of PM or IM
on OA afﬂicted knees exhibited that as little as 2 h to 4 h/day
